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Objective This study aims to investigate the levels of nesfatin-1-hormone in patients with Antisocial Personality Disorder (ASPD) and
their relationship with clinical variables.

Methods A total of 90 people (45 ASPD, 45 controls) were included in our study. Sociodemographic Data Form, Beck-Depression-In-
ventory (BDI), Beck-Anxiety-Inventory (BAI), Barratt Impulsivity Scale (BIS-11), Buss-Durkee-Hostility-Inventory (BDHI) were ap-
plied to all participants. Venous blood samples were taken from participants at the same time of the day when they were hungry.
Results It was found that the BDI and BAI scores of the ASPD were higher than those of the controls (p<0.001, for both scales). The scores
in BIS-11; motor and nonplanning-impulsivity subscales were higher than those of the controls (p<0.001, 0.036, respectively). The scores
obtained by the ASPD were higher in all subscales of BDHI (p<0.001). For the nesfatin-1-hormone, the values of the ASPD were lower
than those of the controls (p=0.044). No relationship was found between the nesfatin-1-hormone and any other laboratory parameters
and applied scales (p>0.05).

Conclusion This is the first study to examine the nesfatin-1-hormone levels in patients with any personality disorder. Further studies
with more participants are needed in different types of personality disorders to understand the relationship between personality disorder

and nesfatin-1-hormone levels.
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INTRODUCTION

Antisocial Personality Disorder (ASPD) is included in “ype
B personality disorders” in the Fifth Edition of Diagnostic
and Statistical Handbook of Mental Disorders (DSM-5). Its
main feature is an antagonism associated with criminal be-
havior, violating and not caring about the rights of others.
According to the DSM-5 criteria, aggressive behavior pat-
terns that start in childhood and continue throughout life,
and poor self-control ability and risk-taking behaviors are
transformed into a lifestyle." Although the etiology of ASPD
can not be fully understood; it was tried to be revealed by fam-
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ily-oriented and genetic studies, environmental factors and
brain imaging methods. It was determined that there is a de-
crease in prefrontal cortex volume, gray matter volume, fron-
tal lobe anisotropy, and additionally, there are microstruc-
tural abnormalities in the frontal lobe.** In addition to the
morphological changes in the brain, the changes in the Hypo-
thalamus-Pituitary-Adrenal (HPA) axis were also reported in
studies.>® It was found that there is a change in the HPA axis
response to stress in severe antisocial behaviors.” It was shown
that aggression, aggressive behavior, and personality disorder
are associated with HPA axis responses and cortisol levels.”
The nesfatin-1 hormone is a hypothalamus hormone that
plays a role in nutrition and maintaining the body energy bal-
ance. Additionally, it has been reported to play a role in the
regulation of the stress response of the central nervous system.®
The studies in the literature show that changes in the level of
nesfatin-1 hormone occur in stress-related situations and psy-
chiatric diseases.*'” Studies on nesfatin-1 hormone levels were
performed in patients diagnosed with Major Depressive Disor-
der (MDD), Anorexia Nervosa (AN), Bipolar Affective Disor-
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der (BAD), and Alcohol Use Disorder (AUD).3!%!2 No other
study investigating the relationship between aggression and
personality disorders, and the nesfatin-1 hormone levels was
found in the literature. In our study, based on the response
changes in the HPA axis in violent behaviors, we assumed that
the levels of the nesfatin-1 hormone levels in patients with
ASPD may differ from those of the healthy controls. Based on
this hypothesis, we aimed to examine the nesfatin-1 hormone
levels in ASPD patients by comparing them with those of the
healthy controls. Secondly, we aimed to determine the aggres-
sion, impulsivity levels of the ASPD group and the relation-
ship with the nesfatin-1 hormone levels.

METHODS

Ethical procedure

The study was approved by Elazig Firat University Clini-
cal Research Ethics Committee (No: 06-10). The study was
carried out in accordance with the Helsinki Declaration."

Inclusion and exclusion criteria

The study included 45 people diagnosed with “Antisocial
(Extra-Societal) Personality Disorder” according to the DSM-
5 criteria, who were followed-up or were inpatients at Elazig
Mental Health and Diseases Hospital and Elazig Fethi Sekin
City Hospital. A total of 45 people who could match the per-
sonality disorder group in terms of demographic data such
as age, marital status, education level, and employment status
were included as the healthy control group. Volunteers who
were literate and could give written consent were included in
the study. People with a diagnosis of Axis I, other than MDD,
with a metabolic disease, an endocrine, autoimmune, neoplas-
tic disease those who did not want to participate in the study
were excluded from the study. In addition, obese individuals,
who had body mass index 30 and above, because that may af-
fect hormone distribution, were excluded. All participants were
given information about the study. Written consent was ob-
tained from those who agreed to participate in the study.

For this study, approximately 60 patients diagnosed with
ASPD were interviewed; 5 people were excluded from the
study because they did not agree to participate in the study.
Of the remaining 55 patients; 1 patient was excluded from the
study for obesity, 6 patients for alcohol/substance use disor-
der, 1 patient for Type 1 Diabetes Mellitus disease and 2 pa-
tients for not filling in the scales given completely. Sociode-
mographic data form, Beck Depression Inventory (BDI), Beck
Anxiety Inventory (BAI), Barratt Impulsivity Scale (BIS-11),
Buss-Durke Hostility Inventory (BDHI) were applied to all
participants.
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Data collection tools

Sociodemographic data form was prepared by the research-
ers in accordance with the aims of the study, and the literature
review. Demographic data such as age, marital status, educa-
tional status, place of residence, employment status and eco-
nomic level, as well as alcohol/substance use, smoking, marks
of cuts and tattoos on the body, status of serving in prison be-
fore and the type of crime were investigated. Height and weight
measurements of all participants were made with the same
weighing model in the hospital.

Beck Depression Inventory (BDI)

It is used to measure the level and severity of depressive
symptoms in adults. It is a 21-point, Likert-type self-report
inventory and the items are scored between 0-3. A score be-
tween 0—63 can be obtained from the inventory and the cut-
off score has been calculated as 17.'*%*

Beck Anxiety Inventory (BAI)

It is used to determine the frequency and severity of anxi-
ety symptoms experienced by the person. It is a 21-point
Likert-type self-report scale with items scored between 0-3.
It has been reported that the anxiety experienced by the per-

son increases as the obtained score increases.'®"

Barratt Impulsivity Scale (BIS-11)

It is a 30-item self-report scale used to evaluate impulsivity.
It consists of three subscales: 1) attentional (cognitive insta-
bility, attention), 2) nonplanning (cognitive complexity, self-
control), 3) motor (motor, perseverance) and the total score is
calculated. It was stated that as the total score obtained from
the scale increases, the level of impulsivity increases. It was
developed by Patton et al.," and was translated into Turkish
by Giileg et al.”

Buss-Durke Hostility Inventory (BDHI)

It was developed to measure the aggression potential of indi-
viduals. It is a 34-point Likert-type self-report inventory with
each item scored between 1 and 5. Its sub-dimensions are
physical aggression, verbal aggression, anger, hostility, and
indirect aggression. In addition, the total aggression level is
calculated with the total score and high scores indicate that
the aggression tendency is high.”**'

Analysis of samples

Peripheral venous blood samples were collected from all
participants when they were hungry and at the same time of
the day before the patients started treatment. The blood sam-
ples were taken into tube containing aproprotein (BD Vacu-
tainer SST II, Plymouth, UK). The blood samples collected



were centrifuged for 10 minutes (4000 rpm) in two hours and
the separated serums were stored at -70°C until the day of anal-
ysis. After the collection of blood was completed, nesfatin-1
hormone levels were measured with a Human Nesfatin-1 ELI-
SA kit (Sunred Biological Technology, catalog number: SRB-
T-88603, Shanghai, China) by the ELISA method. Absorbance
measurements were made on Chromate 4300 Microplate
Reader device.

Statistical analysis

SPSS for Windows software (Statistical Package for Social
Sciences for Windows, ver. 20) was used for statistical evalua-
tion of the data from the participants. Descriptive analysis to
give information about the general characteristics of the par-
ticipants were given in the form of frequencies, percentage dis-
tribution and mean=standard deviation. The data on continu-
ous variables were presented in the form of mean+standard
deviation; the data on categorical variables were presented in
numbers (n; %).

The qualitative variables of the study were; demographic
data such as gender, age, educational background, economic
status and smoking status and/or alcohol use and presence
of additional diseases. Cross-tabulation and chi-square tests
were used to evaluate whether there was a relationship be-
tween qualitative variables. The quantitative variables were
the scores obtained from the scales applied to the participants
and nesfatin-1 hormone values. When evaluating whether
there was a relationship between quantitative variables. Signifi-
cance of the Difference between Two Means test and Mann
Whitney U test was used. p values below 0.05 were consid-
ered statistically significant.

RESULTS

A total of 90 participants were included in the study; 45
people were diagnosed with ASPD according to DSM-5 crite-
ria, and 45 people were included as the healthy control group.
All participants were male. The sociodemographic data of the
participants are presented in Table 1.

When the relationship between quantitative variables was
examined, it was found that anxiety and depression scores of
patients with personality disorders were higher than those of
the healthy controls (p<0.001 for both scales). In the person-
ality disorder group, 30 people (67%) passed the cut-off score
for BDI, while 25 people (56%) scored 20 points or more for
BAL In the healthy control group; while 4 (8.8%) people passed
the cut-off score for BDI, only 2 (4.4%) achieved a score of 20
or more for BAI For BIS-11; the score of motor impulsivity
and non-planning impulsivity subscales were higher than
those of the healthy controls (p values; <0.001, 0.036, respec-
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tively). For BDHI; the scores of the personality disorder group
were much higher in all sub-dimensions and in the overall to-
tal of the inventory (p<0.05) (Table 2).

Table 1. Sociodemographic characteristics of the participants

Patients
Healthy diagnosed
control  with antisocial
group personality p

(N=45) disorder
N (%) (N=45)
N (%)
Sex (male/female) 45/0 45/0
Marital status 17/28 33/12 0.001
(single/married) (37.8/62.2) (73.3/26.7)
Educational status
Literate 0(0) 7 (15.6)
Primary school graduate 2(4.4) 8(17.8)
Middle school graduate 6(13.3) 20 (44.4) <0.001
High school graduate 13 (28.9) 4(8.9)
University student 24 (53.3) 6(13.33)
Employment status
Unemployment 0(0) 17 (37.8)
Construction worker 8(17.8) 23 (51.1)
Tradesman 0(0) 5(11.11)  <0.001
Medical officer 29 (69.4) 0(0)
Military personnel 8(17.8) 0(0)
Alcohol use 3/40/2 15/16/14  <0.001
(yes/no/withdrawn) (6.7/88.9/4.4) (33.3/35.6/31.1)
Substance use 0/45/0 10/17/18  <0.001
(yes/no/withdrawn) (0/100/0)  (22.2/37.8/40)
Smoking use (yes/no) 12/33 3/42 0.010
(26.7/73.33) (6.6/93.3)
Tattoos on body (yes/no) 0/45 39/6 <0.001
(0/100) (86.7/13.3)
Being prison (yes/no) 0/45 28/17 <0.001
(0/100) (62.2/37.8)
Type of crime
Bodily harm - 10 (34.5)
Selling drugs - 4(13.8)
Willful murder - 3(10.3) -
Thieft/plunderage - 8(27.6)
Membership of armed - 3(10.3)
terrorist organization
Height 175.7816.15 174.11%6.11 0.055
Weight 75.58+10.88 72.84+11.18 0.243

None of the participants required medical treatment. Chi-square
test was used in calculations. p<0.05 was considered statistically
significant
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When the laboratory parameters were examined, no dif-
ference was observed in the sodium and potassium electro-
lytes of the participants (p values; 0.729, 0.207 respectively).

Table 2. Quantitative variable distribution of the participants

Antisocial
Healthy control ~ personality
group (N=45) disorder p
(MeantSD)  patient (N=45)
(Mean=SD)

BAI 4.52+5.85 23.29%£16.49 <0.001
BDI 4.20+6.54 26.11£17.17  <0.001
BIS-11
Attentional 29.16%6.12 30.47£5.09 0.276
Motor 11.11£1.96 15.164.60  <0.001
Nonplanning 17.9314.01 19.51£2.91 0.036
BDHI
Physical aggression 2.66+1.58 4621204  <0.001
Indirect aggression 3.09+1.24 3.71£1.58 0.042
Feeling anger 3.11£2.09 5.07£1.96  <0.001
Hostility 2.25%1.53 364134  <0.001
Verbal aggression 6.9812.87 10.11£247  <0.001
General aggression ~ 17.95%7.02 27.04%7.05  <0.001

The significance test of the difference between two means was used.
P<0.05 was considered statistically significant. BAI: Beck Anxiety In-
ventory, BDL: Beck Depression Inventory, BIS-11: Barratt impulsivity
Scale, BDHI: Buss-Durkee Hostility Inventory

Table 3. The results of the laboratory parameters of the participants

Healthy control Antisoci.al
personality
g(rl(\); 21(1 Ij;éi) disorder (N=45) P

- (Mean=£SD)
T3 3.124+0.86 3.56£0.75 0.005
fT4 2.211+5.01 0.81+0.10 0.002
TSH 2.32%3.35 1.59+0.80 0.729
Vitamin B12 156182.20 155.69+40.77 0.991
Glucose 88.70+16.56 89.89+18.43  0.779
Urea 30.20£7.61 26.261+9.49 0.061
Creatinine 0.98+0.77 0.841+0.28 0.247
AST 23.14+13.41 26.67+13.54 0.059
ALT 26.641+22.16 31.51+40.02 0.996
Cholesterol 164.831+52.99 181.561+48.70 0.172
HDL 42.72+10.33 41.1617.89 0.463
LDL 103.24+36.53 107.26£35.70  0.651
Triglycerides 123.544+69.01 193.76+21.79 0.106
Nesfatin-1-hormone 7.06+4.14 5.34+3.76 0.044

Mann Whitney U test was used in the calculations. The values giv-
en in the table are presented as meantstandard deviation. fT3: free
thyroid hormone-3, fT4: free thyroid hormone-4, TSH: thyroid
stimulating hormone
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There was no significant difference between fasting blood
sugar, urea, creatinine, liver enzymes (AST and ALT), total
cholesterol, HDL and LDL cholesterol values (p>0.05). For the
Nesfatin-1 hormone level, the values of the personality disor-
der group were 5.34£3.76, while those of the healthy control
group were 7.06+4.14 (p=0.044) (Table 3). According to the
results of the correlation analysis, a positive strong correla-
tion was found between BAI and BDI and motor impulsivity,
physical aggression, indirect aggression, anger, and general
aggression subscales (p<0.05). No relationship was found
between the nesfatin-1 hormone and any other laboratory pa-
rameters and applied scales (p>0.05).

DISCUSSION

In our study, the impulsivity, aggression, and the nesfatin-1
hormone levels of the group diagnosed with ASPD were com-
pared with those of the healthy controls. Our results revealed
that both anxiety and depression scores of the personality dis-
order group were higher than those of the healthy controls. It
was also found that they had higher impulsivity levels in cer-
tain areas and aggression levels in all areas. They were found to
have lower levels of the nesfatin-1 hormone than the healthy
controls. A relationship between the nesfatin-1 hormone and
impulsivity and aggression scores could not be found.

In the literature, there is no study investigating nesfatin-1
hormone levels in relation to personality disorder. Our re-
sults showed that nesfatin-1 hormone levels were low in peo-
ple with antisocial personality disorder compared to healthy
controls. The most frequently studied disease group in psychi-
atry in terms of nesfatin-1 hormone is patients with MDD.*»****
The nesfatin-1 hormone was found to be higher in patients with
MDD than in healthy controls. Furthermore, it was found that
hormone levels increased with an increase in depression se-
verity.>? It was also suggested that nesfatin-1 hormone can
be used as a non-invasive biomarker for depression disorder.”
It was determined in the literature that the nesfatin-1 hormone
may have a potential role in anxiety disorders.” In fact, it was
reported that there is a positive correlation between the sever-
ity of anxiety experienced by patients and the nesfatin-1 hor-
mone.” It was found in our results that nesfatin-1 hormone
levels of the antisocial personality disorder group were signifi-
cantly lower than those of the healthy controls. Although de-
pression and anxiety scores were higher in the personality dis-
order group than in the healthy controls, no significant increase
was detected in nesfatin-1 hormone levels. There was no cor-
relation between BDI, BAIL, BIS-11, BDHI which were ap-
plied to the participants and hormone levels. In a study con-
ducted on patients with alcohol abuse disorder, nesfatin-1
hormone levels were compared with those of the healthy con-



trols at different stages of alcohol withdrawal. As a result of
the comparison with the healthy controls at the beginning of
treatment, significantly lower hormone values, similar to our
results, were obtained."” Similar to our results, in a study con-
ducted on patients with a bipolar disorder-manic period, nes-
fatin-1 hormone levels were found to be lower than those of
the healthy controls." It was reported that bipolar disorder
had an interaction with cluster B personality disorders, in-
cluding borderline personality disorder and antisocial person-
ality disorder. Bipolar disorder and cluster B personality dis-
orders were associated with features such as self-destruction
behavior, impulsivity, being involved in crime.*® Our results,
similar to those in a study investigating nesfatin-1 hormone
levels in bipolar disorder, showed that nesfatin-1 hormone lev-
els were low.

Some studies in the literature reported differences between
genders in terms of nesfatin-1 hormone levels. While it was
found that hormone levels also increased with an increase in
anxiety levels in women, there was a reverse situation for men.
In other words, anxiety scores increased in men while nesfa-
tin-1 hormone levels decreased.” In studies conducted on pa-
tients with MDD, no gender differences were detected. Nesfa-
tin-1 hormone levels in both sexes were found to be high in
patients with MDD.** In our study, the personality disorder
group and the control group consisted of males. Since all our
participants were male, no gender differences were detected.

The nesfatin-1 hormone is secreted from the hypothalamus
and brain stem and controls food intake and energy metabo-
lism. It was found that its secretion decreased during fasting
and hunger.”® There is a significant negative correlation be-
tween the nesfatin-1 hormone and weight and Body Mass In-
dex.”” Since there was no significant difference between the
height and weight of our participants, no relation was found
between hormone levels and height/weight. It was found
that nesfatin-1 hormone levels in patients with a bipolar dis-
order-manic period were low in comparison with those of the
healthy controls. Additionally, after patients reached the remis-
sion period, an insignificant increase occurred in hormone lev-
els. It has been reported that this may contribute to the mania
and high energy levels of the patients."" Similarly, it was thought
that the low levels of the nesfatin-1 hormone in the ASPD
group may contribute to their aggression and impulsivity in
a similar way to manic attack.

Considering the effect of high blood sugar on the nesfatin-1
hormone, patients diagnosed with diabetes mellitus were not
included in the study. In terms of thyroid functions, while TSH
values did not differ between the personality disorder group
and the healthy controls; the values of sT3 were found to be
high, and sT4 were found to be low in the ASPD group. It was
reported in a study in the literature that sT3 values were low

S Kaya et al.

and sT4 values were high in patients with ASPD. In the same
study, when the ASPD group was divided into two as involved
and not involved in crime; the sT3 values of the group in-
volved in the crime were found to be higher than those of the
other group, which were similar to our findings. The aggres-
sion levels of the ASPD group showed a correlation with sT3
values.” In a study of borderline personality disorder, which is
among the DSM-5 “cluster B personality disorders,” like ASPD,
sT3 values were found to be high; and aggression, impulsivity
correlated with sT3 values.”" In a study examining nesfatin-1
hormone levels in MDD patients; It was determined that there
was a positive relationship between TSH values and hormone
values.® In our results, however, the nesfatin-1 hormone did
not correlate with any laboratory parameters.

As a result of the characteristics of the socio-demographic
data, since all the participants in the personality disorder group
consisted of males, the healthy control group also consisted
of males. It was reported that antisocial personality disorder
is more common in the male gender, which is similar to our re-
sults.”> The majority of the personality disorder group consist-
ed of individuals with a low level of education, compared to
the control group most of whom were single and healthy. This
result is compatible with the findings of many studies in the lit-
erature. The people in the antisocial personality disorder group
were reported to be unable to complete their education before
the age of 15 due to factors such as behavioral disorders, im-
pulsivity, violations of rights, which are included in the DSM-
5 diagnostic criteria.” The rates of smoking, alcohol and sub-
stance use were much higher in the personality disorder group
than in the control group. This result is compatible with the
literature and the diagnostic criteria of antisocial personality
disorder.”** In accordance with DSM-5 diagnostic criteria,
most of the people in the ASPD group had been in prison for at
least one crime. In addition, most of them had a tattoo on their
body and an incision scar they made themselves.

Depression and anxiety scores of the scales we applied were
higher in the personality disorder group compared to the con-
trol group. It has been reported in many studies in the litera-
ture that the frequency of alcohol and substance use along with
MDD, and common anxiety disorder diagnosed with Axis 1
are higher in people with antisocial personality disorder.”>*
Additionally; it was determined from our results that aggres-
sion levels of the personality disorder group increased in all
areas including physical aggression, verbal aggression, anger,
hostility, indirect aggression, and general aggression. It was
determined that they also had higher levels of motor impul-
sivity and designed impulsivity.

Our results should be evaluated considering some limita-
tions. The first of these limitations is the relatively insufficient
number of participants. It is among the limitations that all par-
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ticipants were male and we worked on a single type of per-
sonality disorder. These limitations prevent the generalization
and interpretation of the results we obtained. In order for our
results to gain importance, further research is required in larg-
er sample groups, different genders, and different personality
disorder groups.

Conclusion

Our study is the first study in the literature that examines
nesfatin-1 hormone levels in personality disorder patients.
Nesfatin-1 hormone levels in antisocial personality disorder
patients involved in at least one crime were found to be lower
compared to those of the healthy controls. As expected, the
impulsivity and aggression levels of the personality disorder
group were found to be higher. Further research should be
done to detect the relationship of the nesfatin-1 hormone as a
neuropeptide in personality disorder.
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